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Abstract – Contact angle measurement is a technique 
which can be used to determine the surface properties of a 
substance and observe the interaction of surfaces. When 
polar liquid dropped on a non-polar solid, it will make an 
interaction that can observed from the contact angle. In 
simple way, the different polarity of the solid and the liquid 
sample will affect to the contact angle obtained. In this 
work the value of contact angle will be correlated to the 
polarity of the sample. The results showed that the plot 
between polarity parameter with contact angle on 
polytetrafluoroethylene substrat has a correlation which 
formed a sigmoidal curve with R2=0,954. It means the 
polarity of liquids can be determined by the contact angle 
values.  
 
Index Terms – Contact angle measurement, polar 
molecule, polarity parameter, surface properties. 
INTRODUCTION1 
Contact angle (θ) is the angle between the solid 
surface and a liquid droplet surface intersection of the 
lines at the contact point between [1]. Contact angle 
can be defined in different ways; determining the 
angle of droplets through the goniometer telescope 
(sessile drop method), captive bubble method, tilting 
plate method, Wilhelmy balance method, and the 
capillary rise method [2]. Sessile drop method is the 
most popular determination of contact angle, the 
reason is because this method requires a fairly easy 
stage and less of liquids and solids [3]. Generally, 
Contact angle measurements can be used to determine 
the surface tension [4][5][6], but the contact angle 
measurements can also be used to study the properties 
of molecular interactions solids-liquid (ion-dipole, 
dipole-dipole, and Van der Waals forces) [5]. From 
the molecular interaction can be taken a hypotheses 
that contact angle can be related with polarity of 
liquids.  
Determination of polarity can be defined in several 
ways; determination of the dipole moment and 
dielectric constant that require experimentation and 
mathematical calculation through Onsager equation 
[7] [8] and using the solvathochromic method that 
using dyes and resulting polarity parameter (ET
N) [9] 
[10]. Both of the methods seems difficult and not 
simple to do, so we need a breakthrough that is easy to 
determine the polarity of liquids by using the contact 
angle measuring device. 
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METHOD 
A. Preparation of Polymer Substrat 
Polymer Substrat (polytetrafluoroethylene) must 
first be washed with detergent and then sonicated for 
30 minutes to clean the surfaces. Then substrat dried 
in oven at 45 ºC for 15 minutes. Polymer substrat 
stored in a desiccator for 6 hours before use. 
B. Contact Angle Measurement of Liquids 
Ten liquids with different polarity (ET
N = ± 0 - 1) 
was used. Polymer substrat that has been prepared, 
placed in the goniometer and position of the subtrat 
adjusted to the appearance from each camera, then the 
liquid dripped by syringe 25μl. Droplets that appear on 
each camera will be photographed. Images obtained 
from the camera will be processed with the software 
ImageJ, and its contact angle is determined by the 
plugin Low Bond-Axisymmetric Drop Shape 
Analysis. 
C. Correlating Contact Angle Values with Polarity 
Parameter 
Results of contact angle measurements will be 
recorded and compared with the data of polarity 
parameter of liquids (ET
N). The data obtained will be 
plotted to get contact angle as the function of polarity 
of liquid. From the plote will be drawn conclusions the 
relationship between contact angle and polarity 
parameter of liquids. 
RESULT 
The polymer substrat was succesfully prepared, it 
was cleaned and stored at desiccator. Image of the 
droplets was succesfully captured and the contact 
angle values was measured. The image showed that 
droplet form varying due to the polarity of liquids 
(Figure 1). The lower contact angle obtained was from 
n-hexane (ET
N = 0,09) that is 0º and the higher contact 
angle obtained was from water (ET
N = 1) that is 118º. 
 
Figure 1. Image of liquids droplet, (A) droplet of water, (B) 
propylene glycol, (C) ethanol, (d) n-hexane. 
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The contact angle values that was obtained then 
compared with the data of polarity parameter (ET
N) 
and plotted into a curve. The curve between the 
contact angle values and the liquids polarity parameter 
showed that it has a correlation. It formed a sigmoidal 
curve which R2 is 0,954 that shown in Figure 2. 
 




The scheme of SMS fiber structure is potential for 
the vibration sensor which offers inexpensive and 
simple configuration. It was shown that the frequency 
measurement of 20 Hz vibration source can be carried 
out in a range of 0 to 30 cm with an error frequency 
0.1 Hz. 
CONCLUSION 
From the result known that contact angle values has 
a correlation with polarity parameter. The correlation 
can imply that the polarity of liquid can be determined 
using contact angle values. So that, it can be improved 
to be a new method to determining polarity of liquid. 
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